: The late results of malarial therapy.-Some explanation of why this paper deals with malarial therapy-a subject concerning which so much has already been said and written-might not be inappropriate. Hitherto, the results published have often been of a temporary nature, owing to the inclusion of recent cases the ultimate fate of which was as yet undecided. The series to be now presented, however, though necessarily small, consists solely of patients admitted to Winwick Mental Hospital between January 1923 and September 1926, that is to say of cases, the survivors of which have been observed for a minimum of ten years. These patients were all admitted during the short space of three years; they were certified under conditions of diagnosis and treatment that had had little time to vary, and all were from a limited and fairly homogeneous industrial area.
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MIalarialized cases.-Of the 115 cases, 36 (31P3%) were discharged at some time or another, though some of these subsequently relapsed and either died at home or were readmitted into hospital.
As regards longevity, 17 patients (14 8%) were alive at home five years after admission, while 30 more (26'0%) were alive in hospital, a total of 47 (43%). Ten years after admission the numbers had dropped to 13 (11T3%) and 20 (17-4%), a total of 33 (28 7%). In other words, over a quarter of the cases gave a 10-year improvemert, one-tenth at least achieving a 10-year cure. 
YEARS AFTER ADMISSION

SEROLOGICAL RE.SULTS
The time element is important here, and the results have been grouped according to the period which elapsed between the malaria and the date of examination.
They cannot be given in relation to individual cases, for a mzan who might have been tested in the second and third years after malaria might have been at home during the fourth and fifth, readmitted and retested in the sixth, left alone in the seventh and retested again in the eighth. Hence we must consider all these results in bulk, in relation merely to the post-malarial years in which they were obtained.* As a rule, however, in no case have any serological tests been performed more than once in any one post-malarial year.
These results, obtained from over 400 cases, are expressed in C:harts II to VI as the frequency with which abnormal serological reactions were still to be found, i.e.
as the percentage of bloods and fluids still giving positive results. The data obtained after the tenth post-malarial year, being necessarily few, have been charted as occurring in the tenth year.
Blood.-As time elapses after malarial treatment, the Wassermann reaction tends to become less frequently positive until, after the eighth year, over half the cases examined show a negative, or at the most a 'doubtful,' Wassermann result. The l There are two relapsed cases in hospital now; the patients woulld be fit to be at home had they a suitable one to go to.
2 In order to provide at least some examples of serological changes as seen in individual cases, details are appenkled of all those patients who lived ten years after admission. The cell-count improves very rapidly and already in the first year less than half the fluids have a cell-count of over 10 per c.mm. After the ninth year only one cell-count was still abnormal out of 35.
The globulin reaction alters le3s quickly, with usually a tendency to relapse in the third and fourth years, the proportion of positive globulins not falling below 50% until the sixth year. The total protein content improves steadily, and after the ninth year no fluid had a raised protein estimation.
As to the Lange reaction, results here are more difficult to express, and they have been arranged in three groups according as to whether the highest figure reached in the curve was 5 or 4, 3 or 2, or 1 or 0. The Lange reactions of 5 or 4 diminished rapidly and fell to below 50% already in the third year, only one such reading occurring in all the 75 fluids tested after the seventh year. Correspondingly, the frequency of Lange reactions 3 or 2 rose to over 60% in the sixth year.
The normal Lange reactions of 1 or 0, increased steadily, until about half the examinations made in the eighth to fourteenth year showed a n6rmal curve. CHART VI.-Lange reaction in spinal fluid. clinically (those still in hospital after ten years) have now normal sera and fluids, and (4) the value of the flocculation tests in recognizing old treated syphilitics.
COMMENTS
All the 160 patients were not general paralytics, and out of the five cases of meningo-vascular syphilis which had malaria treatment one patient died in the second year, one died in the eighth, one was discharged and died at home in the ninth year, and two lived ten years (one at home and the other in hospital). The only treated tabetic is alive after fourteen years.
The expectation of " cures" and " improvements" might well be slightly higher than would appear from the above figures, owing to some patients dying from causes other than general paralysis. Thus
In two cases, mentally unimproved, the patients died from an accident in the fourth year and from tuberculosis in the eighth year, respectively.
Four patients, slightly improved, died of tuberculosis in the first year, of pneumonia in the third year, pneumonia in the fourth year, and of aortic disease in the seventh year, respectively.
Three patients, very much improved, died of pneumonia in the-second year, influenza in the second year, and tuberculosis in the sixth year, respectively.
Three patients, discharged, died at home of tuberculosis in the fifth year, pneumonia in the eighth year, and a stroke in the ninth year, respectively.
As regards number of rigors, the highest recovery rate (50%) occurred in those patients who had had nine rigors in the first attack, while those with 10 and 11 rigors came next, with 44% each. The average number of rigors was 7'25 for the 115 first attacks, 4 94 for the 34 second attacks, and 3*0 for the five third attacks.
The value of renewing the treatment is shown by the fact that of the 29 unimproved cases who had a second attack (only) seven were discharged, while one of the five third-attack cases also went home.
Concerning the giving of arsenic: 17 cases had a course of " 914 ", two had stovarsol, and two had tryparsamide. Of these 21 cases eight were discharged, and four gave a 10-year cure.
As regards the possible comment that the malarialized patients were, naturally and predominantly, those admitted in good health and in an early stage of their disease, it might be interesting to note that of the 47 cases who were bedridden at first, 34 were inoculated, 28 had malaria (= 25% of all malaria cases) and five were disch'arged. Again, of the 93 cases admitted with wet and dirty habits, 71 were inoculated, 62 had malaria (= 54% of all malaria cases), 32 became clean and 11 were discharged.
CONCLUSIONS
Malaria therapy in 115 cases of neurosyphilis (over 90o/% of which were general paralytics) has yielded a discharge rate of over 30%. The expectation of 5-year and 10-year cures (not allowing for cases dying of other intercurrent diseases) would seem to be approximately 18% and 14% respectively, while that of 5-year and 10-year improvements (exclusive of cures) would be about 28% and 22% respectively.
Serologically, all the tests tend to give increasingly frequent negative results with the passing of time since the malaria, such improvements bearing no relation to the clinical condition.
The treatment is worth applying even to bedridden and advanced cases, and a renewal of it may achieve results where one application failed. The addition of arsenic may assist, but even by.malaria alone striking results can be obtained.
[ Most authors when reviewing the results achieved by malari'a therapy since its introduction by Wagner-Jauregg in 1917, have tended to lay stress on the undoubted " cures " achieved by this method of treatment in general paralysis. In this paper we would like to draw attention to the opposite side of the picture seeing that most workers report failure in 60% or more of their cases; relatively large numbers of patients still die of general paralysis and the population of our mental hospitals is rapidly being increased by the formation of a new type of chronic mental disorder-the arrested general paralytic. This aspect of the subject presents a really serious medical and economic problem. Why is the failure rate of malaria therapy so high, and is it possible for us to reduce it to less alarming proportions ?
We have endeavoured to gain some light on this question, and to that end we have studied the relevant material which is available at Horton Mental Hospital. We count as failures all those patients who are unable to be discharged from hospital; even this, strictly speaking, is rating the number of therapeutic successes too high, for a certain number of those so discharged, never regain their original mental capacity, and show definite blunting of their higher mental faculties. In our opinion the value of malaria in general paralysis lies almost solely in its spirochaeticidal action; there is a good deal of histopathological evidence that spirochaetes and the inflammatory changes associated with them disappear after treatment, but that any degenerative changes which have occurred are never favourably affected. In discussing the success of malaria therapy therefore, we believe it essential to differentiate between malaria as a spirochaeticidal agent and malaria as a means of effecting a clinical recovery.
As the result of our investigations we have been led to believe that malaria proves an effective spirochaeticidal agent in about 85% of our cases, whilst the number of genuine clinical cures is probably not much above 20%. There still remains unexplained that large group of arrested or deteriorating cases with negative serological and histopathological findings. We have only a hypothetical explanation to offer, namely, that before the spirochates were destroyed they had already done irreparable damage to the brain. Symptoms due to the spirochzetes, and to the inflammatory changes induced by them, clear up, but the symptoms caused by actual degeneration of nervous structure persist. The subsequent clinical course of the patient depends upon the site of this degeneration.
In those arrested non-progressive cases it must be situated in non-vital areas, whereas in those cases which rapidly or gradually go downhill, one surmises that the spirochetes, before they are killed by the malaria, cause degeneration in cells connected with vital functions, and so is started a vicious circle which will per se lead to the death of the patient, irrespective of the spirochaetes. This possibility was suggested by Monrad-Krohn as far back as 1920,1 when he was reviewing the possible causes of failure of the antisyphilitic remedies employed in those days.
What is the result? The silting up of our mental hospitals with a population of semi-arrested cases in whom life is prolonged, which creates a social and economic problem. Patients who before the introduction of malaria therapy would have died, tow only too often eke out an unprofitable demented or psychotic existence. We have long since urged that a patient who does not respond to the first attack of malaria is not going to respond to all, and it would appear that a second course of malaria is only indicated in patients in whom the first course has produced a good remission, but who subsequently showed evidence, clinical or serological, of general paralysis. Malaria reapplied to a case with mental deterioration and a negative fluid is useless and undesirable. We do not yet know exactlv how long it takes for a fluid to become completely negative; it would appear to be in the neighbourhood of from two to four years. We have purposely refrained from quoting figures. We hope to extend our researches and be in a position to publish a more detailed account at some future date. Though some of our conclusions may be theoretical, we are convinced that the aim of malaria therapy is to produce a negative cerebrospinal fluid. Lumbar punctures should be performed before the discharge of a recovered patient from hospital, and these examinations should be repeated at intervals until the fluid is negative. We would point out that the repeated examination of blood-serum is apparently useless for assessing the progress of the disease. It is rare for the positive findings in the serum to disappear, and the bulk of our cases with completely negative fluid findings continue to show strongly positive findings in the serum. If a patient remains well and is doing useful work outside, but his cerebrospinal fluid findings remain positive, with no tendency to reduce, he should be given a second course of malaria. This valuable therapeutic agent should be applied to the asymptomatic case of neurosyphilis, and every opportunity should be sought to carry out prophylactic work or to treat the case at the earliest possible moment, a.nd not wait until general paralysis has manifested itself, as irreparable damage may then have occurred, only to be checked by treatment, with the result that a useless life is prolonged indefinitely, with little prospect of recovery. If this is so, the answer to the problem which we indicated at the beginning of this paper lies surely in prophylaxis and earlier diagnosis rather than in giving more intensive treatment or in substituting one form of treatment for another. Sci., 1920 , 66, 46. 2 Lancet, 1925 (i), 1072 21 631 in controlling the fever proved so great that the method was abandoned. Since that date the method of choice has been malarial therapy followed by tryparsamide. Where tryparsamide has been used alone, it has been because of the presence of some factor which contra-indicated malarial therapy. I have indicated elsewhere that intravenous injections of tryparsamide are given at weekly intervals over long periods; some of these patients have received several hundred injections. In many cases completely negative serological findings have been obtained. As yet I have not seen a relapse in a patient in whom there has been obtained, as the result of treatment, a good clinical remission and completely negative serological findings.
During the years 1923-1931 there have been treated 89 adults diagnosed as suffering from general paralysis. Of these 66 were treated by malaria plus tryparsamide and 23 by tryparsamide alone. Of these patients all but four have been traced, so that it is possible to consider the results in 63 treated by malaria and tryparsamide and 22 by tryparsamide alone.
Much has been written about mistaken diagnoses and the inclusion of other clinical conditions. Dr. Golla has said he reckons that of the cases he has now under observation, 7 to 10% never have suffered from general paralysis, though they were diagnosed and treated as general paralytics. Such figures seem to me amazingly high. In reviewing the present series of cases, the diagnosis has had to be amended in one case. It was that of a patient treated in 1924 and diagnosed as suffering from general paralysis of the manic type. Since then he has had a further attack of mania and one of depression, so that the true diagnosis is obvious. In all the other cases the diagnosis seemed justified.
In assessing degrees of improvement, various groups have been formed, two of which require further explanation.:--Good remission.-In this group are included those patients who show that degree of recovery which enables them to play the part of normal citizens again. There is no evidence, superficially, of psychic disorder, but detailed investigation would show, in some, memory or other defects. They have resumed their previous occupations or are regularly employed in a similar capacity.
Pairtial remission.-This group includes those who are able to remain at home, but in whom the degree of impairment is marked. They. are unable to obtain or retain regular employment. As a rule they are dull, docile, and lacking in mental capacity.
The present condition of those patients treated between five and thirteen years ago is, therefore, as follows, the results having been tabulated for comparison. It seems worth recording that of the 20 deaths in Group A, four patients, at the time of death, were enjoying a good remission so far as their mental state was concerned. Two of these died from malignant disease, one from streptococcal meningitis and the other as the result of a motor accident.
It has been recognized for several years that the prognosis is dependent in large measure upon the clinical type of illness, the age of the patient, and the duration of symptoms prior to treatment. At the Maudsley Hospital treatment of general paralysis has, since 1929, been iestricted, to those patients in whom the prognosis was considered to be good. Consequently the number of good remissions obtained has been high. Experience has convinced one of the value of early diagnosis and immediate treatment. Further progress in treatment is dependent upon a greater recognition of these factors and a better understanding as to which syphilitic patient is likely to develop general paralysis.
